Role of the mesolimbic cholinergic projection to the septum in the production of 22 kHz alarm calls in rats.
The role of the ascending cholinergic projection from the laterodorsal tegmental nucleus (LDT) to septum in the production of 22 kHz ultrasonic vocalization was studied in adult rats, using behavioral-pharmacological and anatomical tracing methods. Direct application of carbachol, a muscarinic agonist, into the lateral septal region induced species-typical 22 kHz alarm calls. The septum receives cholinergic input from LDT, thus, activation with glutamate of predominantly cholinergic neurons of the LDT induced comparable 22 kHz alarm calls in the same animals. This glutamate-induced response from LDT was significantly reduced when the lateral septum was pretreated with scopolamine, a cholinergic antagonist. To investigate the localization of the cell groups projecting to septum, the fluorescent retrograde tracer, fluorogold, was pressure injected into the lateral septum and sections from these brains were also immunostained against choline acetyltransferase (ChAT) to visualize cholinergic cell bodies. Several ChAT-fluorogold double-labeled cells within the boundaries of the LDT were found, while other fluorogold-labeled regions did not contain double-labeled cells. These results provide both direct and indirect evidence that at least a part of the mesolimbic ascending cholinergic projection from LDT to septum is involved in the initiation of the 22 kHz vocalization. It is concluded that the septum is an integral part of the medial cholinoceptive vocalization strip and the 22 kHz alarm vocalization is triggered from septum by the cholinergic input from the LDT.